Expression of erythropoietin and erythropoietin receptor in cervical cancer and relationship to survival, hypoxia, and apoptosis.
Physiologically, hypoxia induces the expression of erythropoietin (Epo) in adult kidney cells. Epo, in turn, acts on the Epo receptor (EpoR) in RBC precursors to stimulate growth and prevent apoptosis. Because hypoxia plays a major role in the malignant progression of tumors and Epo and its receptors have also been detected in malignant tumors, we investigated the expression of Epo and EpoR and their relationship with hypoxia, proliferation, apoptosis, and clinicopathologic variables in cervical cancer. Intratumoral oxygen measurement and needle biopsies of the tumors were done in 48 patients with cervical cancer. The obtained tissue was analyzed by immunohistochemistry with antibodies against Epo, EpoR, and Ki-67 as well as by terminal deoxynucleotidyl transferase-mediated deoxyuracil triphosphate nick-end labeling assays. Epo and EpoR were expressed in 88% and 92% of samples, respectively. Cervical cancers with higher Epo expression showed a significantly reduced overall survival (3 years, 50.0% versus 80.6%; P = 0.0084). Epo and EpoR expression correlated significantly with apoptosis (r = 0.49, P = 0.001 and r = 0.36, P = 0.021). Furthermore, EpoR expression correlated significantly with tumor size (r = 0.32, P = 0.032) and was significantly associated with the presence of lymphovascular space involvement (P = 0.037). However, we observed no correlation between Epo or EpoR expression and intratumoral hypoxia, although in well-oxygenated tumors, EpoR localized significantly more often to the invasion front (P = 0.047). This study analyzes Epo/EpoR expression and their relationship with intratumoral pO(2) levels as well as with survival in patients with cervical cancer. The data suggest a critical role of the endogenous Epo/EpoR system in cervical cancer.